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NODE SIZE ESTIMATING TOOL AND METHOD 



BACKGROUND 



The present invention is directed to a traffic modeling tool for estimating the 
proper node size for a given number of video, voice and data services on a system, and 
more particularly, is directed to a tool for estimating a proper optical node size 
segmentation and for performing "what-if" scenario analyses in connection with node 
size estimates. 

For distributing video, voice and/or data services over a network system, it is 
necessary to estimate the proper node size (in terms of number of homes passed) for a 
given number of video, voice and data services. The number of subscribers which can 
be connected to or supported by a given node is limited based upon the bandwidths used 
by the system, the available upstream and downstream passbands, the amount of the node 
splitting and return combining, subscriber data rates and pay load data rates, as well as 
simultaneous use rates. This is further complicated by a need to run cables for services 
in areas which have a low initial subscriber rate, but which have a potential for attracting 
additional subscribers in time. This can be estimated in terms of penetration rates for 
each of the services offered which can be set based upon previous experience or other 
factors so that the number of homes passed per node is not initially underestimated based 
only upon the low initial subscriber rates. 

In the past, the estimation of a required node size was typically a "seat-of-the- 
pants" guesstimate, or was calculated by hand to a rough order of magnitude. There was 
also no expedient way for calculating "what-if" scenarios to determine the effect of 
changes in certain variables such as penetration rates in determining the number of 
subscribers which an optical node can or could support in the future. 
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It would be desirable to provide an estimation tool which would allow the 
estimation of an appropriate node size given certain known parameters regarding the 
types of services to be placed on the system. 

SUMMARY 

5 Briefly stated, the present invention provides a method of estimating a node size 

for a system offering at least one of a plurality of services requiring transmission of data 
to a subscriber. The method is carried out utilizing a node size estimation computer 
program in a computer and comprises: 

(a) inputting system bandwidths for at least one of downstream and 
M upstream passbands into a system bandwidth field in the computer; 

(b) inputting node splitting information on a number of nodes per 
j ^ transmitter that will share the same services into node splitting and return combining 
% f information fields in the computer; 

(c) inputting any limitations on the downstream and upstream passbands 
15 that are unavailable for use by the system into an unavailable bandwidth field in the 
"S computer; 

:=f (d) inputting requirement information for services including at least one 

of analog broadcasts, digital broadcasts, polled access/control, cable modem, telephony, 
interactive video and video on demand services, including at least one of a required 

20 channel width and channel quantity for at least one of downstream and upstream 
services, the type of data modulation, and payload data rate per channel to be utilized into 
service table fields for each of the services; 

(e) inputting at least one of an estimated service penetration rate for homes 
passed that will subscribe to each of the services, an estimated simultaneous use rate, and 

25 a desired downstream data rate to be received by each subscriber into a respective field 
for each of the services in the computer; 
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(f) calculating the node size required using the computer program with 
data input in steps (a) - (e); and 

(g) outputting a recommended number of homes passed per node. 

In another aspect, the present invention provides a node size estimation tool for 
5 calculating a node size for at least one of interactive video, voice or data services placed 
on a system. The estimation tool comprises a computer processor and a data storage 
device in communication with the computer processor. A data entry device is provided 
in communication with the computer processor and the data storage device. First means 
are provided for receiving data on bandwidths for the downstream and upstream 
10 passbands. Second means are provided for receiving data on node splitting information 
^ on a number of nodes per transmitter that will share the same services. Third means are 
provided for receiving data on any limitations on the upstream and downstream 
passbands that are unavailable for use by the system. Fourth means are provided for 
J receiving data on requirement information for services including at least one of analog 
15 broadcasts, digital broadcasts, polled access/control, cable modem, telephony, interactive 
i j video and video on demand services, including at least one of a required channel width 
! 8 S and channel quantity for upstream and downstream service, and the type of data 
l :i modulation and payload data rate per channel to be utilized. Fifth means are provided 
for receiving data on at least one of estimated service penetration rates for homes passed 
20 that will subscribe to each of the services, estimated simultaneous use rates, and a 
desired downstream data rate to be received by each subscriber. Sixth means are 
provided for processing the data received in the first through fifth data receiving means 
to calculate the node size for the system. 



25 BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing summary, as well as the following detailed description of the 
preferred embodiments of the invention will be better understood when read in 
conjunction with the appended drawings. For the purposes of illustrating the invention, 
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there is shown in the drawings embodiments which are presently preferred. It should be 
understood, however, that the invention is not limited to precise arrangements shown. 
In the drawings: 

Figure 1 is a flow chart for the node size estimating tool in accordance with the 
5 present invention; 

Figure 2 is a flow chart of the software for showing the splash screen for the node 
size estimating tool in accordance with the present invention shown in Figure 1 ; 

Figure 3 is a flow chart of the software for loading the MIDI form for the node 
size estimating tool in accordance with the present invention shown in Figure 1 ; 
1 0 Figure 4 is a flow chart of the software for loading the input form for the node size 

"ij estimating tool in accordance with the present invention shown in Figure 1; 
!;; J Figure 5 is a flow chart of the software for making the summary table visible for 

H the node size estimating tool in accordance with the present invention shown in Figure 
H 1; 

I; —5 

1 5 Figure 6 is a flow chart of the software for getting customer data for the node size 

f j estimating tool in accordance with the present invention shown in Figure 1 ; 
= S Figure 7 is a flow chart for the software for getting system data for the node size 

estimating tool in accordance with the present invention shown in Figure 1 ; 

Figure 8 is a flow chart of the software for getting the service data for the node 
20 size estimating tool in accordance with the present invention shown in Figure 1 ; 

Figure 9 shows a preferred start menu screen used in conjunction with the 
software in accordance with the present invention which illustrates the channelized and 
non-channelized downstream and upstream options; 

Figure 10 is a view of the preferred start menu screen shown in Figure 9 showing 
25 the file options for opening a new file or exiting the program; 

Figure 1 1 is a view of a preferred screen format for entering customer information 
for the node size estimating tool in accordance with the present invention; 
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Figure 12 is a view of a preferred screen format for loading system bandwidth 
information and assumptions utilized in calculating the node size for the node size 
estimating tool in accordance with the present invention; 

Figure 1 3 is a view of a preferred screen used for entering service information for 
5 the different types of services to be carried by the system for the node size estimating tool 
in accordance with the present invention; 

Figure 14 is a view of a preferred screen for entering the channel spacing options 
for the node size estimating tool in accordance with the present invention; 

Figure 15 is a view of a preferred service summary screen for the node size 
10 estimating tool in accordance with the present invention; and 

3 Figure 16 is a view of a preferred screen for printing the input information as well 

I'll as the service summary information calculated by the node size estimating tool in 
H accordance with the present invention. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

£3 

i e y Certain terminology is used in the following description for convenience only and 

"3 is not considered limiting. The words "right", "left", "lower", and "upper" designate 
:~ directions in the drawings to which reference is made. This terminology includes the 
words specifically noted above, derivatives thereof and words of similar import. 
20 Additionally, the terms "a" and "one" are defined as including one or more of a 
referenced item unless specifically noted. 

Referring to the drawings, wherein like numerals designate like elements 
throughout, there is shown in Figures 1 -8 flow charts for the software utilized in the node 
size estimating tool 10 for calculating a node size for at least one a video, voice and data 
25 services placed on a network system. The estimating tool 10 comprises software as 
explained in detail below which is installed on a computer, such as a PC, which includes 
a computer processor and a data storage device in communication with the computer 
processor. Preferably, the processor is a Pentium processor. However, it will be 
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recognized by those skilled in the art from the present disclosure that other processors 
can be utilized, if desired. The data storage device preferably comprises both random 
access memory (RAM) and a hard drive. In a preferred embodiment, at least sixteen 
megabytes of RAM are provided and at least twenty megabytes of memory are available 
5 on the hard drive. 

The estimating tool 10 for calculating a node size in accordance with the present 
invention is preferably provided as a computer program which is loaded into the PC in 
the known manner. As shown in Figures 1 and 2, in order to start using the system 10 
a splash screen is shown on the PC monitor. As shown in Figure 2, this is accomplished 
10 by the computer loading the splash screen data, shown in box 14, from the data storage 
!z i device and displaying the splash screen on the monitor as shown in box 16. A user then 
indicates whether they wish to proceed, as shown at box 18, which closes the splash 
| a = screen, as shown in box 20, and initiates the program. 

"~4 As shown in Figures 1 and 3, when the program has been initiated in the 

15 computer, the MIDI form is loaded, as shown by box 22 in Figure 1 and in detail in 
j = 1 Figure 3. The MIDI form is loaded from the data storage device, as shown in box 24, 
] z i and is then displayed on the monitor, as shown in box 26. The processor enables user 
=3 options, as shown in box 28, which can be set as shown in boxes 30 and 32 prior to 
ending the subroutine. 

20 As shown in Figures 1 and 4, the input form is then loaded by the computer, as 

shown in box 42. Next, the service summary table is initialized as shown by box 44 in 
Figure 1 and in detail in Figure 5. This includes making the summary table visible and 
setting the initial frame visibility as shown in boxes 46 and 48 in Figure 5. 

Prior to entering customer information, two additional options may be selected. 

25 As shown in Figure 9, a user may click on the options menu bar at 78 which reveals a 
drop down menu 80. By clicking on the option desired, the tool 10 will perform 
calculations based on a channelized or non-channelized upstream and/or downstream 
format. This option remains in effect until changed, or until a model is exited and 
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reopened. The "channelized downstream" option 82 may be checked if the model is to 
be treated with the available bandwidth in defined channels. A prompt for the channel 
size is issued when the calculation sequence has begun, as explained in detail below. A 
default entry is typically provided for the channel width of 6 MHZ. For example, if 
5 there is 200 MHZ of bandwidth for interactive services, the full 200 MHZ cannot be used 
in a channelized format. Only 198 MHZ would be available (200/6 equals 33.333; 33*6 
= 198). It is also possible to have multiple "service channels" within individual 6 MHZ 
channels. If the "non-channelized downstream" option 84 is selected, the system will use 
the entire available bandwidth in its calculations. For example, if 200 MHZ of 
10 bandwidth is available, the entire 200 MHZ would be used based on the assumption that 
the bandwidth can be dynamically allocated to maximize the bandwidth use efficiency. 
The same approach applies to the upstream path as well and a channelized upstream 
? ^ option 86 may be selected or a non-channelized upstream option 88 may also be selected. 
'''-4 Referring to Figure 10, the screen for starting and exiting a model is shown. By 

15 clicking on the file menu 90, a drop down menu opens. By clicking the "New" option 
I j 92, the input forms are opened to begin a new model. These input forms are used to 
' S input the data required for the model. To exit the model, user clicks on the "Exit" option 
] :~ 94 of drop down menu. This closes all open forms and exits the program. A "Save" 
option may also be provided in order to save models, if desired. In the event that a 
20 "Save" option is not provided, the output for any model calculated by the tool 10 should 
be printed since the information would not otherwise be saved upon exiting the tool 10. 

The estimating tool 10 next looks for customer data as shown in box 52 in Figure 
1 . As shown in detail in Figure 6, a customer information table is displayed as shown in 
box 54, and the user then enters data in the entry fields provided, as shown in box 56. 
25 The user then hits a "Done" button, as shown by box 58, and the estimating tool 10 then 
checks to make sure that the information entered is complete, as shown in boxes 60 and 
62. If the information is not complete, an error message is displayed, as shown in box 
64, so that the user can enter the complete or corrected information. If the information 
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is complete, the information is then saved, as shown in box 66, and is then transferred 
to the summary table, as shown in box 68. The user action required to enter the customer 
information is also shown in Figure la as box 52. A preferred screen display for entering 
the customer information is shown in Figure 1 1 , wherein the company name can be 
5 entered at field 70, the system location can be entered at field 72, the customer contact 
can be entered at field 74, and the analysis date is entered at field 76. The "Done" button 
58 is then actuated by the user. 

Referring again to Figure 1, the estimating tool 10 next requests system data for 
the network system for which the node is being calculated. The program logic flow for 
10 inputting the system data is shown in Figure 7 and the input fields for the system 
information table are shown in a preferred screen layout in Figure 12. Referring to 
pJJ Figure 7, the system information table is displayed by the tool 10, as shown in box 104. 

The user then enters system data, as shown in box 106. Examples of the types of data 
^ entered are shown in detail in the preferred embodiment of a screen format shown in 
15 Figure 12. In box 110, downstream bandwidth information is entered. This concerns 
Ly the frequency passband that will be assigned for forward transmission (downstream) of 
It the systems services. As shown in box 1 10, a lower limit of the forward or downstream 
l :z passband of 50 MHZ has been entered in field 1 10a. The upper limit of the forward or 
downstream passband of 750 MHZ has also been entered in field 1 10b. The upper limit 
20 is usually the upper limit of the operating bandwidth of the equipment in the system 
network. Downstream passbands typically have a lower limit of between 47 and 85 
MHZ and an upper limit of 750 or 870 MHZ. However, those skilled in the art will 
recognize that the upper and lower limits can be adjusted based upon the equipment 
provided for the system. 
25 Still with reference to Figure 12, a second box 112 is provided for inputting 

upstream bandwidth information. This input area concerns the frequency passband that 
will be assigned for return transmission (upstream) of the system services. A lower limit 
of the return or upstream passband is entered in field 112a, which can be for example 
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(5MHz). The upper limit of the return or upstream passband is entered in field 1 12b, and 
can be for example 40 MHZ. Typically, the lower limit for most network equipment for 
the upstream passband is 5 MHZ, the upper limit is generally between 30 and 65 MHZ, 
depending upon the equipment selected. However, those skilled in the art will recognize 
5 from the present disclosure that the upstream and downstream limits can be set to any 
available range, as desired. 

Still with reference to Figure 12, node splitting information is entered into input 
area 1 14. Node splitting information concerns the number of nodes that will be sharing 
the same services. This is primarily related to the targeted or narrow cased interactive 
1 0 services. The number of nodes indicated in the nodes per transmitter field 1 14a share the 
'*% downstream bandwidth dedicated to interactive services. For example, in the example 
shown, three nodes are shared in the downstream bandwidth. The number of nodes 
j ^ indicated in the node returns field 114b are the number of nodes which share the 
-J upstream interactive bandwidth. In the example shown, only one node shares the 
15 upstream interactive bandwidth. 

[y Still with reference to Figure 12, an input table 116 for special bandwidth 

considerations is shown. This allows a user to input any forward bandwidth that will not 
be useable for services in field 1 16a and any return bandwidth that will not be useable 
for services in field 1 16b. Reasons that this would be applicable are the desire not to 

20 include certain portions of the passbands in the calculations. For example, many systems 
do not use the FM band (88-108MHz). If these bandwidth ranges are not used, the 
model should not assume that they are available. The entries are representative of the 
unavailable bandwidth segments and not bandwidth of the network being modeled. 

Two calculation fields are shown at 118 and 120. The available forward 

25 bandwidth for analog, digital, broadcast and interactive services is shown in box 118 and 
the available return bandwidth for analog, digital, broadcast and interactive services is 
shown in box 120. 
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Once the user enters the data, the user then clicks on the "Done" button 122 as 
shown in Figure 12 and Figure 7. The node sizing tool 10 then checks the information 
for completeness at box 124 in Figure 7. If the information is complete, as shown in box 
126, the information is saved, as shown in box 128, and is transferred to the information 
5 summary table 130. If the information is not complete, an error message is generated, 
as shown in box 132, and the user is required to correct the data. 

Next, the network system service data is entered, as shown in box 142 in Figure 
1 . The entry of service information is shown in detail in Figure 8 and by a preferred 
screen for inputting service information data, shown in Figure 13. As shown in Figure 
10 8, the system 10 displays the "service #1" information table as shown by box 144. The 
I ^ user then selects the service type, as shown by box 146 in Figure 8 which corresponds 
to the service type selection box 146 in Figure 13. The user first selects the type of 
H service, which can be any one of analog, broadcast, digital broadcast, polled 
; J access/control, cable, modem, telephony, interactive video and/or video on demand. This 
15 prompts the estimating tool 10 to show the appropriate fields along with a set of default 
I j values for the fields, if appropriate. Currently, if data is entered into a field prior to 
[*i choosing the service type, it will be overwritten by the default value and will need to be 
if entered again. However, those skilled in the art will recognize that this is not required 
and can be changed. Analog broadcast refers to analog signals delivered to all 
20 subscribers, and includes signals from satellite and locally received signals. Digital 
broadcast includes digital signals delivered to all subscribers. Generally these are QAM 
modulated signals from satellites. Polled access/control signals are control signals 
associated with different applications such as status monitoring and set- top control. 
Cable modem provides high speed data services to cable modems. Telephony refers to 
25 HFC or IP based telephone services using the HFC plant. Interactive video provides 
services that have features such as user defined camera views, interactive advertising, etc. 
Video on demand refers to video services where subscribers can access and control video 
screens on a real-time basis. 
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Once the first service to be input has been selected, as shown in box 146, the tool 
10 sets the appropriate frames and sets the appropriate defaults, as shown in boxes 148 
and 150 in Figure 8. The user then enters and/or revises information in the appropriate 
fields, as shown in box 152. These can include downstream service information, as 
5 shown in box 154. Some fields may not be visible based upon the service type chosen. 
However, generally channel width of a single service channel including guard bands is 
inputted in the channel width field 154a, and the number of channels for the service is 
input in the channel quantity field at 154b. The bandwidth required is calculated and 
displayed in field 154c based upon the information in fields 154a and 154b. Upstream 
10 service information is entered in box 156. The channel width for upstream service is 
I s i entered in field 1 56a, including the width required for guard bands. The channel quantity 
I: ]\ for the upstream service is entered in field 1 56b with the number of channels per service. 
\; = The bandwidth required is calculated and shown in the calculation field 1 56c by the tool 
J 10. 

15 The downstream data modulation scheme for downstream transmission is then 

.= =. 

i s ~i entered in box 158 and the upstream data modulation scheme that will be used for 
s ~ upstream transmission is entered in box 160. The options are defined as FSK for 
j j3 Frequency Shift Keying; QPSK for Quadrature Phase Shift Keying; 16 QAM for 
Quadrature Amplitude Modulation with a constellation of 16 states; 64 QAM for 
20 Quadrature Amplitude Modulation with a constellation of 64 states; 256 QAM for a 
Quadrature Amplitude Modulation with a constellation of 256 states; or any other user 
defined modulation scheme. The downstream and upstream payload data rates per 
channel are then entered in boxes 1 62 and 1 64 for the service. The data rate is dependent 
upon the modulation scheme used and channel width of the service in the downstream 
25 or upstream directions, respectively. The following table illustrates the typical values 
associated channel widths and data payload rates: 
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Modulation Scheme 


"Typical" Channel width (MHZ) 


Approximate Payload data 
rate (Mb/s) 


FSK 


0.300 


0.18 


QPSK 


1.5 MHz 


2 


16 QAM 


1.5 MHz 


4 


64 QAM 


6 MHz 


27 


256 QAM 


6 MHz 


38 



The service penetration rate is also entered in box 166. At this point, there are no 
industry standard percentages for individual services. However, broadcast penetration 
10 is usually near 65% of the homes passed. Penetration rates for other services will vary 
I'y widely from area to area and system to system and must be estimated conservatively 
: j based upon the information available. The service penetration rate is defined as the 
r- ~i percentage of homes passed that will subscribe to this service, and is likely to be different 
|L for each type of service. 

if Still with reference to Figure 13, the service simultaneous use rate can be entered 

J in data field 168. Again, there are no industry standard percentages for individual 
□ services. Broadcast simultaneous use is usually set at 100%. Usage rates for other 
services will also vary widely from area to area. Simultaneous use is defined as 
percentage of subscribers that will be using the service at the same time. 
20 The downstream subscriber data rate is entered in field 170. This provides the 

tool 10 with the downstream data rate that will be delivered to the subscriber for each 
service. If the service is broadcast or polled-data, this frame will not be visible. The 
number entered here will be used along with the simultaneous use and service data rates 
to determine bandwidth required for the service at different node sizes. The downstream 
25 subscriber data rate is defined as the downstream data rate in Mb/s, that each user will 
receive. 
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Still with reference to Figure 13, an upstream subscriber data rate can be entered 
in field 172. This provides the upstream data rate that will be delivered to the subscriber 
for each service. Again, if the service type is broadcast or polled-data, this frame will not 
be visible. The number entered here is used along with the simultaneous use and service 
data rates to determine bandwidth required for the service at different node sizes. Again, 
the data rate is defined as the upstream data rate, in Mb/s, that each user will receive. 

Still with reference to Figure 13, a service description field 174 is shown that 
allows the user to customize the name given to a specific service. By default, the name 
of the service type chosen is displayed. This information is also displayed by the tool 10 
on the service summary form. In order to provide different estimates, a service option 
can be removed from the calculation of node size in box 175 by a user selecting the "No" 
option such that the tool 10 ignores the particular serviced bandwidth requirements in the 
calculations. To reactivate the service for the node size estimate, the "Yes" option is 
selected. 

After the correct information is entered for the selected service, the user can select 
the "Next Service" button 176 if additional services are to be included in the estimate. 
However, if the data entered was for the last service to be entered, the user can click the 
"Last Service Entered" button 178 in order to calculate the node size. The computer 
logic flow for this is illustrated in detail in Figure 8. At box 179, the determination is 
made on whether another service will be added. If another service is added, the 
information for the present service is saved in the data's storage device, as shown at box 
181, and the information is transferred to the summary table in the data storage device, 
as shown in box 183. The next service information table is then shown as illustrated by 
box 185 and the user may select a different service type from box 146 and proceeds 
through the process of inputting additional data on the next service. Once the last service 
has been entered, the user chooses the "Last Service Entered" button 178 and the 
information is saved, as shown in box 186. The information is then transferred to the 
summary table, as shown by box 188. The user then clicks the "Calculate Node Size" 
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button 190, as shown in Figure 13 which appears next to the "Last Service Entered" 
button 178. 

If one of the channelized options is set, a small input screen will then be 
generated. This is shown in detail in Figure 14. The screen will prompt the user to enter 
downstream or upstream channel spacing for the bandwidth area where the interactive 
services will reside. This is the standard spectrum channel spacing. For instance, if the 
system is based on NTSC, then the downstream channel spacing will be 6 MHz. PAL 
systems have a different spacing depending on the formatting frequency. Two screens 
will appear if both upstream and downstream passbands are channelized. When the 
channel spacing is entered and the "ok" is clicked, the tool 10 will begin calculating the 
node size, as shown in box 198 in Figures 1 and 1 A. 

The tool 10 calculates the node size by determining the available frequency 
spectrum available in both the upstream and downstream paths using the passband 
information entered into the tool 10. The non-dynamic service bandwidth requirements 
are subtracted from the available bandwidth. Examples of these non-dynamic services 
are broadcast services in the downstream direction and polled services in the upstream 
and downstream passbands. The services have a dedicated bandwidth that is used 100% 
of the time. The remaining bandwidth is available for interactive or dynamic services. 
This bandwidth is then divided by the amount of node splitting and return combining 
indicated in the system information at fields 114a and 114b to arrive at the available 
bandwidth per node. Using the interactive service information entered, including the 
subscriber data rates 170 and 172 and payload data rates 162 and 162, the tool 10 
calculates the amount of subscribers that can be simultaneously supported in that 
service's channel. Once this information is known, the model then uses the other 
parameters from the services including the penetration rates 166 and the simultaneous 
use rates 168 along with the interactive bandwidth available to determine the node size. 
The tool 10 initially starts with a large number of homes passed per node that is an over- 
estimate, which can be based upon a network maximum. The penetration and 
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simultaneous use rates 166, 168 are then used to determine the number of people 
simultaneously using each service. Once this number has been determined, it is divided 
by the users per service channel in order to determine how many service channels are 
required. This number is then multiplied by the bandwidth required for each service 
5 channel in order to arrive at a total interactive bandwidth required for each service with 
the given node size. This required bandwidth is then compared with the available 
interactive bandwidth. If there is not enough bandwidth available, the number of homes 
passed is iteratively reduced and the process is repeated. These calculations are done 
separately for both the upstream and downstream passbands. The tool 10 then compares 
10 the results for the both upstream and downstream passbands that satisfy the available 
; i bandwidth and displays the lower number. The constraining passband is also shown so 
:;[! that the user knows whether the system is upstream limited or downstream limited. 
!== When the tool 10 has completed calculating the node size, two actions occur. A 

j window entitled "Service Summary" is generated on the monitor, as shown in Figure 15. 
IS This contains summary information on the services that were entered and the node size 
H calculated. Additionally, the text "Calculating" shown above the downstream services 

Ml 

information in Figure 13 will change to the "Calculated Node Size." While a preferred 
13 embodiment of the service summary information window is shown in Figure 15, it will 
be recognized by those skilled in the art from the present disclosure that other window 
20 arrangements could be utilized if desired. The service summary screen 200 shows the 
calculated maximum node size at 201 based upon the services the user entered. It also 
shows what passband is constricting the node size. For example, as shown at 202 the 
upstream passband limited the node size in the present case to 4546 homes passed per 
node. This means that there was not enough upstream bandwidth to support additional 
25 users at the given penetration and simultaneous use rates for the selected services for 
more than the number of homes indicated. The amount of downstream bandwidth 
available is shown in box 203 and the amount of upstream bandwidth available is shown 
in box 204. 
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The service description column 205 shows the data from the service entry tables 
for the services used in the estimate. The service penetration rate column 206 illustrates 
the service penetration rates for each service. The simultaneous use rates are illustrated 
in column 207 and are also provided from the service entry table for each service. The 
number of subscribers for each service based upon the calculated maximum node size is 
shown in column 208. The number of users who are on simultaneously can be calculated 
by applying the simultaneous use percentage. Column 209 illustrates the downstream 
bandwidth required for supporting the services per node, given the service parameters. 
Summing this column gives the amount of bandwidth required at an instant in time. The 
upstream bandwidth required for supporting the services per node is shown in column 
210. Summing this column gives the amount of bandwidth required an instant in time 
for the upstream bandwidth. The output can be printed as shown in box 212 in Figure 
1 using the print option. A preferred screen for the printing function is shown in Figure 
16. However, those skilled in the art will recognize from the present disclosure that the 
screen format can be varied, as desired. 

As shown in Figure 1 A, it is also possible after calculating the node size, as shown 
by box 198, to modify the services as shown by box 214. If the services are to be 
modified to run "what if 11 scenarios, the service information can be edited, such as by 
turning off a selected service at the active service selection in box 175 in Figure 13. The 
service information can also be edited, as indicated by box 216 in Figure 1A, and the 
calculation of the node size rerun for the different scenarios. The selected services can 
also be edited by changing channel widths, payload data rates, subscriber data rates, 
service penetration rates, service simultaneous use rates, system bandwidth assumptions 
and/or node splitting parameters. This allows a user to compare the results when various 
parameters are changed. 

In the present working embodiment of the tool 10, each configuration must be 
printed in order to maintain a record of the original configuration. However, those 
skilled in the art will recognize from the present disclosure that the tool 10 can have the 
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capability of saving estimates using different configurations such that prior estimates can 
be recalled and modified, if desired. 

While the preferred embodiment of the invention has been described in detail, the 
invention is not limited to the specific embodiments or preferred screen arrangements 
described above which should be considered as merely exemplary. Further modifications 
and extensions of the present invention may be developed, and all such modifications are 
deemed to be within the scope and spirit of the present invention as defined by the 
appended claims and all legal equivalents thereto. 
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